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Active Core Developers

* John Galambos (ORNL/SNS)
* Chris Allen (LANL)

* Paul Chu (ORNL/SNS)

* Tom Pelaia (ORNL/SNS)

* Andrei Shishlo (ORNL/SNS)

* Numerous people have contributed and are
contributing to XAL
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We deliver, you choose...

* XAL is built upon
100% pure Java
offering platform |
independence for
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What is XAL?

* Foundation framework of generic tools
— Optimization
— Numerical analysis
- Messaging
- Plotting

* Application framework for rapid development of
applications which share a common look and feel

* Accelerator modeling
* EPICS interface

* Applications (currently 46 applications in addition
to Jeri)

* Numerous Jython scripts

y
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EPICS Channel Access

* EPICS Channel Access is accessible through a
high level XAL API and a JCA adaptor

* Users can choose between JCA JNI and CAJ pure
Java provided by CosylLab

— JCA is available from CosyLab at
http://jca.cosylab.com/downloads.html

— CAJ is available from Cosylab at http://caj.cosylab.com/
— CAJ is the default channel access provider

* Both JCA JNI and CAJ work very well, but both
have issues when monitoring thousands of PVs

— JCA JNI effectively has a memory leak
— CAJ stops making new connections

M4
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Performance

* Performance has been good

— Java performance has been very good since
upgrading to Java J2SE 5.0 and has not limited
operations

— JCA issues need to be resolved since more
applications are accessing thousands of PVs

— Applications have been well received by end
users and are contributing to successful
operations

— More developers and physicists are turning to
XAL for new applications
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SNS Applications
* Physics

— Simulation
— Optics Design
— Optics Measurement and Correction

e Controls

— MPS status, masks, limits
— Knobs

* Diagnostics
- BPM Configuration (timing, gains, etc.)
— Beam Loss Monitoring

* Operations
— Save and restore
- PV Logging
— Beam based alignment
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Application Framework

* Very stable

* Rapid application development with a consistent
look and feel

Latest feature highlights
— Added support for Desktop Panes
— Includes standard Java icons in menus

— Copy, Cut and Paste menu items now automatically apply
to any TransferHandler enabled component without any
additional code and they automatically enable/disable as
appropriate

— Documents have a default location with the root specified
by the user

— Added a Java Logger view to display logged messages
and exceptions

y
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Optimizer Enhancements

* Begun by summer student (Adrian Kennedy)
* Third Generation of optimizers in XAL

* Extensible, object-oriented and event based
* Supports satisfaction curves

* Multiple objectives and multiple variables

* Implemented a smart algorithm strategy picker to
dynamically select the best algorithm strategy for
solving a problem as the problem is being solved

* Currently four algorithms
— Simplex
— Accelerated Gradient Step
— Random Shrink Search
-~ Random
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Online Model Framework

* Object-Oriented

* Algorithms, probes and states for Linac and Ring
with a common Interface for states
— Twiss Parameters
— Energy
— Orbit
— Dispersion
— Tracking

* Convenient model parameter file for a concise
specification of input parameters throughout the
accelerator

* Agrees well with the real accelerator, and we
continue to make improvements to performance
and realism
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Energy Manager
developed by Tom Pelaia

@ energymanager

File

Edit View Accelerator

Parameters Run Window Help
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SCL
Filter

¥ Fixed ¥ Variable

Energy Manager - Untitled.enman

¥ Quadrupole Field ¥ RF Amplitude V! RF Phase

Node
SCL_Mag:QHOO
SCL_Mag:QV00
SCL_RF:Cav0la
SCL_RF:Cav0la
SCL_RF:Cav01b
SCL_RF:Cav01b
SCL_RF:Cav01lc
SCL_RF:Cav01c
SCL_Mag:QHO1
SCL_Mag:QV01
SCL_RF:Cav02a
SCL_RF:Cav02a
SCL_RF:Cav02b
SCL_RF:Cav02b
SCL_RF:Cav02c
SCL_RF:Cav02c
SCL_Mag:QHO2
SCL_Mag:Qv02
SCL_RF:Cav03a
SCL_RF:Cav03a
SCL_RF:Cav03b
SCL_RF:Cav03b
SCL_RF:Cav03c
SCL_RF:Cav03c
SCL_Mag:QHO3
SCL_Mag:Qv03
SCL_RF:Cav04a
SCL_RF:Cav04a
SCL_RF:Cav04b
SCL_RF:Cav04b
SCL_RF:Cav04c
SCL_RF:Cav04c
SCL_Mag:QHO4
SCL_Mag:QV04
SCL_RF:Cav05a
SCL_RF:Cav05a
SCL_RF:Cav05b
SCL_RF:Cav05bh
SCL_RF:Cav05c
SCL_RF:Cav0Sc
SCL_Mag:QHOS5
SCL_Mag:QV0s
SCL_RF:Cav06a
SC1RECaunRa
Oct 13, 2005 1

Position

18.589
19.505
20.693
20.693
21.916
21.916
23.075
23.075
24.428
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26.532
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27.755
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28.914
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32.371
22371
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Amplitude
Phase
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& phace
03 Optimal values imported.

Active Sourci

Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom
Custom

Design Valu¢  Control Valu Initial Value Lower Limit.
-17.890 -17.890 -18.427 -21.468
16.880 16.880 17.218 0.000
14.934 0.000 15.757 0.000
-88.087 40.400 -86.154  -108.087
14.934 0.000 9.378 0.000
-80.939 -21.100 -91.861  -100.939
14.934 0.000 8.993 0.000
-78.547 39.900 -93.024 -98.547
-4.410 -4.444 -4.425 -5.292
4.410 4.444 4.425 0.000
14.934 0.000 11.222 0.000
-73.749 90.100 -80.628 -93.749
14.934 0.000 11.991 0.000
-57.271 118.100 -59.310 -77.271
© O O SCL_RF:Cav04a 0.000
Phase p4-201

Value 3208
0.000

Design: -45.852 | 0.000

T 33007 | 79-495

Readback: | -33.007 | 70000

Control: 83.900 | 74.858

0.000

Control Limits —— ko %0s
Lower: -180.000 | -5.952

Upper: 180.000 || 0-000

0.000

|-Active Source————————————[§5.852
o O 0.000

O Design O Control @ Custom |5
Initial: -53.781 || 0.000

Lower: -65.852 |57.285
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53.189

< > 0.000

225

14.934 0.000 0.000 0.000
-25.397 0.000 -25.397 -45.397
-5.089 -5.152 -4.720 -6.107
5.089 5.152 4.720 0.000
14.934 0.000 15.988 0.000
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Upper Limit
-0.000.
20.256
15.757

-77.587

Chart Controls.

¥ Design ¥ Trial ¥ Beta V| % Beta Error

Beta Function

¥ x¥ v~z ¥ Legend ¥ Grid

000 Optimization Status
Objective Design Value Trial Value Satisfaction
Mean Beta Error X (%) 0.00 24.60 78.1937 %,
Mean Beta Error Y (%) 0.00 27.65 75.8463 %
Mean Beta Error Z (%) 0.00 1,206.51 29.9240 %‘
Worst Beta Error X (%) 0.00 63.67 52.9024 %\
Worst Beta Error Y (%) 0.00 70.03 49.6443 %
Worst Beta Error Z (%) 0.00 7,831.54 0.0397 %
Maximum Beta X 18.13 20.11 89.6761 % +
Maximum Beta Y 19.40 19.14 100.0000 % *
Variable Initial Value Trial Value Fixed Parameter Custom Value

SCL_Mag:PS_QHOO:B... 18.4267 18.9634q SCL_Mag:PS_QD16:... S.lBSSq
SCL_Mag:PS_QV00:B. 17.2176 17.5552L) SCL_Mag:PS_QD17:. 5.0892/
SCL_Mag:PS_QDO1:B... 4.4247 4.4908 SCL_Mag:PS_QD18 4.9884
SCL_Mag:PS_QD02:B... 4.2895 4.3416  ~ SCL_Mag:PS_QD19. 4.9288
SCL_Mag:PS_QDO3 B... 4.8962 4.9458 SCL_Mag:PS_QD20: 4.8607
SCL_Mag:PS_QD04:B. 4.8862 4.9294 SCL_Mag:PS_QD21 4.7913
SCL_Mag:PS_QDOS B... 4.7202 4.7584 °  SCL_Mag:PS_QD22 4.7200 *
SO ManPS ONNA-R 4 7602 4 7043 <1 ManPS NN23 4541
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* Generate a new optics from an initial one base
on user specified satisfaction criteria

* Variables include Quadrupole fields, RF Cavity
phases and RF Cavity Fields
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Save Compare
developed by J

 Allows users to

save, compare
and restore
machine
settings

* Settings are
saved in a
database for
easy retrieval

UT-BATTELLE

‘80606
File Edit View Special Window Help

Snap n save | | Restore Selected | | Capture as PNG
Select Systems: Open | Comment |
Connect AP |w

Date
2005-08-13 16:16:19.0
2005-08-13 16:16:56.0
2005-08-12 17:57:15.0
2005-08-13 18:36:24.0
2005-08-14 00:10:15.0
112005-08-14 01:12:23.0
2005-08-14 04:38:50.0
2005-08-14 07:03:47.0
2005-08-14 16:26:52.0
2005-08-14 16:38:19.0
2005-08-14 16:46:03.0
2005-08-15 01:17:55.0
2005-08-15 02:04:20.0
2005-08-15 02:52:14.0
2005-08-15 03:38:31.0
2005-08-15 04:26:43.0
2005-08-15 05:11:53.0
2005-08-15 06:18:44.0
2005-08-15 07:00:11.0
2005-08-15 07:35:50.0
2005-08-15 14:49:40.0
2005-08-15 15:45:49.0
2005-08-15 16:01:01.0
2005-08-15 18:23:02.0
2005-08-16 00:37:42.0

Set Selections 2005 N8 14 (10552 N

| setectan

Select Subsys:

From: Aug 13, 2005 15:05:19— To:Oct 14, 2005 15:05:19 —

Fetch selected snapshot

Restore (SCORE)
ohn Galambos

X| Score - Untitled.scr

This panel is in testing mode
Fetch Snapshots in Range

Comment
RF Setpoints through DTLE are tuned. rettuned up to CCL4 after beam loading ©
RF Setpoints through DTL6 are tuned. rettuned up to CCL4 after heam loading ¢
80% field level, CM1 output energy 203 MeV.
80% field level, CM2 output energy 222 MeV.
Start of shift. Amp and phase set up through SCL cavity 3¢
80% field lewvel, SCL tuned through 4c
80% field level, SCL tuned through 8c
80% field level, SCL tuned through 11a 294.2 MeV
RF Setpoints through DTL6 are tuned. rettuned up to CCL4 after beam loading c...
80% field level, SCL tuned through 11c. 396 MeV.
80% field level, SCL after 11c. or > 400 MeYy
80% field lewvel, SCL tuned through 11a. 294.2 MeY.
80% field level, SCL tuned through 16d. 540 MeV
80% field level, SCL tuned through 17d. 585.9 MeV
80% field level, SCL tuned through 18d. 624.9 MeV
80% field level, SCL tuned through 19d. 680.1 MeY
80% field level, SCL tuned through 20d. 727.1 MeY
80% field level, SCL tuned through 21d. 774.2 MeV
80% field level, SCL tuned through 22d. 819.9 MeV
80% field level, SCL tuned through 22d. 818.8 MeVY
SCL Quads tuned for 20mA and using CM11 optics, with 80% field values
SCL Quads tuned for 20mA and using CM 11 optics, with 80% field values. Tune...
Stuart tuned QD29 to bring down BLM losses.
Stuart tuned QD29 to bring down BLM losses. Tuned through CM17. 614 MeY ...
80% field tuneup. All planned cavities are powered. Output energy = 865 MeY....

2N% fiald tunaun Al nlannad cavitios ara nowarad  Outrat anarme — A5 hai

Fetch golden snapshot

No snapshot data
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Diagnostic Timing
developed by Paul Chu

diagno: ming - Untitled.dt (=]l
File Edit Accelerator Yiew Window Help
B i} -+
Linac BPMs | Ring BPMs | RTBT BPMs | Wire Scanner
BPM phase:
- 2.00E2
BPM Delay (us) | avg_start | avg_stop | chop freq. [Turns Delay new Delay|new avg_...|new avg_...|new chop...new Turn..

MEBT _Diag:BPMO1 0.00000... |0.00000... |10.0000... |1.05750... |0.00000... |0.00000...|0.00000... |10.0000... |1.05750... |0.00000... [~|

MEBT _Diag:BPM0O4 0.00000... [0.00000...{10.0000... [1.05750... |0.00000... 1.00E2

MEBT _Diag:BPMOS 0.00000... [0.00000...|10.0000... |1.05750... |0.00000. @

MEBT _Diag:BPM 10 0.00000... [0.00000...|10.0000... [1.05750... |0.00000. 3 0.00E0 3

MEBT _Diag:BPM11 0.00000... [0.00000...|10.0000... [1.05750... |0.00000. T = )

MEBT _Diag:BPM 14 0.00000... |0.00000... |10.0000... [1.05750... |0.00000...

DTL.Diag:BPM203 0.00000...0.00000... |10.0000... [1.05750... |0.00000. -1.00E2
DTL_Diag:BPM209 0.00000...0.00000... |10.0000... |1.05750... |0.00000. ml W

DTL_Diag:BPM302 _ [0.00000...|0.00000... [10.0000... [1.05750... |0.00000 e
DTL_Diag:BPM208 _ [0.00000...[0.00000... [10.0000... [1.05750... [0.00000... T T T T
DTL_Diag:BPM403 _ [0.00000... [0.00000...[10.0000... |1.05750... |0.00000 0.00BO00E1 2.00E1 3.00E1 4.00B100E1
DTL_Diag:BPM409 _ [0.00000...|0.00000... [10.0000... [1.05750... |0.00000 point no.
DTL_Diag:BPM501  [0.00000...[0.00000... [10.0000... [1.05750... |0.00000 ® X BPM Amplitucte:
DTL_Diag:BPM507 _[0.00000...[0.00000.... [10.0000... [1.05750... |0.00000... 2 G6E
DTL_Diag:BPM603 _ [0.00000...|0.00000.... [10.0000... |1.05750... [0.00000
DTL_Diag:BPM609 _[0.00000...[0.00000... [10.0000... [1.05750... |0.00000
CCL_Diag:BPM101 _ [0.00000... 0.00000...|10.0000... |1.05750... 0.00000 o, EERT
CCL_Diag:BPM102  [0.00000...|0.00000... [10.0000... [1.05750... [0.00000... 3
CCL.Diag:BPM112  [0.00000...[0.00000... [10.0000... [L.05750... [0.00000 £ 1001 ]
CCL_Diag:BPM202  [0.00000...[0.00000... [10.0000... [1.05750... |0.00000 g
CCL_Diag:BPM212  [0.00000...[0.00000... [10.0000... [1.05750... |0.00000 g
CCL_Diag:BPM302  [0.00000...[0.00000... [10.0000... [1.05750... [0.00000... 5.00E0
CCL.Diag:BPM312  [0.00000...[0.00000... [10.0000... [L.05750... [0.00000
CCL_Diag:BPM402  [0.00000...[0.00000... |10.0000... [1.05750... |0.00000 = 0.00E0
y
0.00E0 5.00E1
Beam gate width qurns): [>50 Prepare for all | point no.
Set the selected rows/ cols. start
select rows | v end: 50

* Provides a convenient way to view, analyze
and set diagnostic timing, gains and other
settings individually or in batch
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Ring BPM Viewer
developed by Andrei Shishlo

X Ring BPMs Viewer - Untitled.rvw

p | HEB YA YA Preferences
® B1a L] SELECT ALL BPHs X
P x - bpm signal
® 506
30

® 507
® 808 04
© 509
® B10 3

£ 104
®813 =
® o1
o o4 iy Lpd L i T i P 1 1 117} i 1111}
® s 10

801 802 804 Bos 807 509 Blz col coz s o5 o8 clo clx D02 D04 DOS  DO7 D05 Dlo  A0L A03 A4 A6 A0 A0S

IBIEES

Clicked Point Info: X-Marker
y [mm] - bpm signal

.....

-4 B s
v [mm]
o S

vvvvvv

BO4  BOS  BO7 BOS BlO €Ol CO2 CO4 (CO6 CO7 CO9 €13 DOl DO D04 DO6 DOB DO9 D13  ADL  AO3 A0S  AO6  A0B  AD9

Value=

PoPoo000000OGOG
E§§§§§EEEEEEEEEE%EEEE”“'éEEEEE

5 mmry tack size

Clear Memory Stack

. Dlsplays Ilve Rlng BPM data along with a memory
buffer of recent data

* Allows averaging over user specified turns

* Displays turn by turn data
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Loss Viewer
developed by Sarah Cousineau

* Displays BLM "D — e
L | &
losses

* Provides a detail T N o

Average: 0.0000 0.0000 0.0000 0.0000

screen to aid

Sum (uA): 0.0000 0.0000 0.0000 0.0000

tuning while =
viewing losses in comaagoms | (et

Il Average of BLMS [Prot raw values v Load Reference State

any portion of the
accelerator e
* Shows MPS BLM oo o

alarm and ol
warning status
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Directions

* XAL continues to be a very productive tool
— Contributed to SNS successes

* We need to address the JCA issues
* We continue to improve the online model
* More applications are in the works

* GUI tool under development for building
user interfaces
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